Enterotoxigenic Escherichia coli (ETEC) is a major cause of infant diarrhea in less-developed countries and is also the agent most frequently responsible for traveler's diarrhea (16) . Two classes of enterotoxins, heat-labile toxin (LT) and heat-stable toxin (ST), can be implicated in the pathogenesis (21) . The STb gene codes for a 71-amino-acid peptide, containing a signal peptide of 23 amino acids and a mature protein of 48 amino acids (-5 ,000 Da) (14, 15, 20) . The nucleotide sequence of the gene is totally different from those coding for LT and STa but is also encoded on a plasmid (2, 15, 20) . It has also been demonstrated that the gene could be associated with a transposable element of 9 kb (2) .
STb has been primarily associated with ETEC isolated from swine with diarrhea and is the most prevalent toxin associated with diarrheagenic isolates of porcine origin (2, 19) . The toxin was demonstrated to be sensitive to trypsin degradation (23) . Using a trypsin inhibitor to block intestinal protease activity caused an intestinal response to STb in mice, rats, rabbits, and calves (24) . In studies of the prevalence of STb genes in human ETEC strains, the genes were rarely detected (6, 7) . The expression of STb in the previous studies (6, 7) was not evaluated, and the strains examined were not associated with diarrhea. This report describes the characterization of STb-positive strains isolated from humans with diarrhea, by using an STb probe to detect the toxin-encoding gene and an immunoassay to detect STbproducing isolates.
We examined 49 cytolethal distending toxin-positive E. coli strains isolated from stools of individuals with diarrhea, gastroenteritis, or hemolytic uremic syndrome (National Enteric Reference Center, Laboratory Center for Disease Control, Ottawa, Ontario, Canada) and one porcine ETEC strain isolated from a pig with diarrhea (Faculty of Veterinary Medicine, St-Hyacinthe, Qudbec, Canada). Results of this study are summarized in Table 1 . The STb probe and the LT probe were prepared as previously described and used for the colony hybridization assay and/or the Southern blot hybridization of the plasmids (3) . By colony hybridization, * Corresponding author.
the STb probe hybridized with two human strains (H15 and H46), with the positive control pRAS1 (a recombinant plasmid carrying the STb gene [15, 17] ), and with the porcine strain P7169. The method used to extract plasmid DNA was derived from Broes et al. (3) . The plasmids were separated by electrophoresis in a 0.8% agarose gel, transferred to a nylon membrane (Zeta-probe; Bio-Rad Laboratories, Richmond, Calif.) (18) , and finally hybridized with the STb probe as previously described (3). The strains H15 and H46 both possessed the STb gene on a 70-kb plasmid, and the porcine strain P7169 carried STb on a 110-kb plasmid (Fig. 1) (17) . The 70-kb plasmids from human strains and the 110-kb plasmid from the porcine strain also hybridized with the LT probe ( Table  1) . By using the primers described by Furrer et al. (11) , we have enzymatically amplified a 275-bp DNA fragment which was sensitive to restriction endonuclease SmaI but resistant to CfoI, indicating the presence of genes coding for pLT-I.
The 70-kb plasmids from the human strains were digested with restriction endonucleases (Pharmacia LKB Biotechnology, Baie d'Urfe, Quebec, Canada) by the manufacturer's instructions, and the fragments were separated by electrophoresis in a 1.0% agarose gel, transferred to a nylon membrane, and hybridized with the STb probe as previously described (3) .
Restriction endonuclease analysis of the STb genes carried by the 70-kb plasmids from human strains and by the plasmid pRAS1 produced a 1.2-kb DNA fragment hybridizing with the STb probe when digestion was with endonuclease Hindlll, a 400-bp DNA fragment hybridizing with the STb probe when digestion was with Hinfl and PstI, and two DNA fragments of 150-and 325-bp hybridizing with the STb probe when digestion was with Hinfl and BglII (data not shown). Therefore, the STb gene found in the human strains had restriction sites similar to those of the STb gene isolated from porcine strains.
A polymerase chain reaction (PCR) using a forward primer (5'-GCAATAAGGTTGAGGTGAT-3') covering the 5' end of the gene and a reverse primer (5'-GCCTGCAGTGAGA AATGGAC-3') flanking the 3' extremity of the STb gene (15) was performed. Briefly, for each sample, three bacterial Susceptibility to ampicillin, chloramphenicol, gentamicin, kanamycin, nalidixic acid, neomycin, nitrofurantoin, spectinomycin, and tetracycline was tested by the Kirby-Bauer method (1). The human strains were resistant to ampicillin, spectinomycin, and tetracycline, and the porcine strain was resistant to spectinomycin only. We do not know whether the genes coding for resistance to these antimicrobial agents are located on the 70-kb plasmid carrying the STb gene, but if this is the case, the use of antimicrobial agents could increase the distribution of genes coding for STb and LT (8) . The human STb-positive E. coli isolates identified by Echeverria et al. also contained plasmids coding for tetracycline resistance and carried the STb gene and sometimes STb and LT genes, but these isolates were not from humans with diarrhea (8) .
The two human strains producing active STb belong to serogroup 07, which is not classically related to diarrheal diseases (13) . The two human strains did not produce the classical animal colonization factors F4, F5, F6, F41, and F165 or either of the human colonization factor antigens (CFA) I and II when tested by indirect immunofluorescence (10) . Moreover, these two human strains did not hemagglutinate the bovine and the human group A erythrocytes, indicating the absence of CFA/I and CFA/II (12) . There is no evidence to relate cytolethal distending toxin to STb or to diarrheal disease. In our study, the diarrhea caused by strains H15 and H46 was probably attributable to the production of LT. The role of STb, also produced by these strains, is not known, but it has been shown that some strains producing only STb are responsible for diarrheal diseases in swine (9, 20) . This enterotoxin may also play a role in human diarrheal diseases. Recently, Whipp has proposed to change the concept of species specificity of the STb response by inferring that failure to demonstrate a response to STb in other species could reflect the presence of one or more intraluminal factors, such as protease activity, that would preclude a response (23) .
In conclusion, we found that the gene coding for STb enterotoxin can be detected in E. coli strains isolated from humans with diarrhea. Our study demonstrates that in human strains, the gene coding for STb can be correctly expressed and that produced enterotoxin is active in rat jejunal loops. We also found that the STb gene, for the human strains studied here, is located on a 70-kb plasmid and that this gene seems to be similar to the STb gene cloned from a porcine isolate. These 70-kb plasmids contained pLT-I sequences that had been initially found in ETEC of porcine origin (4) . Thus, these isolates from humans with diarrhea show some characteristics of porcine ETEC strains such as pLT-I and STb but are lacking the classical fimbriae involved in animal ETEC (12) . The role of STb enterotoxin in diarrheal illness in humans remains unclear for the moment.
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